Nephrotic syndrome is a clinical entity characterized by massive proteinuria, hypoalbuminemia and edema. In the era prior to the introduction of renal biopsy, this disorder was usually regarded as a single disease entity having a common etiology and pathogenesis. By the establishment of biopsy technique, however, it is now possible to classify nephrotic syndrome into several welldefined groups of pathological entities (Churg et al. 1965 ; Churg and Sobin 1982) . It is widely known that minimal change nephrotic syndrome is the most common in childhood (Churg et al. 1965 ; White et al. 1970 ). On the other hand, it has been clarified by recent studies that various histological properties are included in Kingswood et al. 1984 ).
In most of these studies, patients aged 60 years or older were generally defined as the "elderly".
In this paper, we characterized renal histopathology in 87 patients aged over 60 at the clinical onset of nephrotic syndrome, and discussed its clinicopathological features and prognosis comparing with those of younger age group.
PATIENTS AND METHODS
Between 1958 and 1985, 3840 renal biopsies were performed in Tohoku University nephrology unit. These included the biopsies from 756 nephrotic patients, 87 of whom were aged 60 years or older (55 men and 32 women). The oldest was 84.
Renal tissies obtained at biopsy were examined by light microscopy and immunofluorescence study (using anti-IgG, IgA, IgM, Clq, C3, fibrinogen antibodies). If necessary, electron microscopical examination was added for the diagnosis. The histological classification used in this report was based on WHO recommendations (Churg and Sobin 1982) in principle.
Nephrotic syndrome was defined as proteinuria > 3.5 g/24 hr, with depression of total plasma protein (<6 g/100 ml) and albumin (<3 g/100 ml).
Outcomes of patients are classified into four according to the urinary protein excretion more than two years after the biopsy : complete remission (CR), trace or negative ; incomplete remission type I (ICR-I), less than 1.0 g/24 hr ; incomplete remission type II (ICR-II), 1.0-3.5 g/24 hr ; unchanged, more than 3.5 g/24 hr. older are shown in Table 1 , and those in 669 cases younger than 60 years of age are in Table 2 .
In the senile group, secondary glomerular disease was more frequent (29.9% of the cases )than in younger patients (13.6%). Especially diabetic nephropathy and renal amyloidosis were frequently encountered. In the primary glomerular disease group, membranous glomerulonephritis (MGN) occupied the majority (52.6% of the cases), in which three cases were associated with some malignancy (carcinoma of the larynx, carcinoma of the thyroid, and gastric carcinoma).
From the results shown in Tables 1 and 2 , it is concluded that renal histology of the nephrotic syndrome aged 60 or above had high frequency of MGN, diabetic nephropathy, and renal amyloidosis in comparison with that of younger age group. On the contrary, focal glomerular sclerosis and lupus nephritis were not seen in the elderly.
The outcome of the nephrotic syndrome in the elderly (Table 3) is summarized into the following four points from the data of 41 cases which had been followed up for at least 2 years (maximum 14 years) after the biopsy.
1) In all patients with minimal change, corticosteroid therapy was extremely effective and CR was obtained without relapse.
2) CR or ICR-I was obtained in 70% of patients with MGN. (In our institute, all patients diagnosed as MGN were treated with steroids or immunosuppressants). The distribution of histologic types in the present study appears to be compatible with that of the previous reports on nephrotic syndrome in the elderly. However, the present result that diabetic nephropathy was found in about 1/7 of the cases (Table 1) is considerably different from the reports by Zech et al. (1982) and by Kingswood et al. (1984) , in which its incidence was under 2%. In general, statistical analysis of this kind has an inevitable deviation due to the character of each institute.
High frequency of diabetic nephropathy in our clinic might be due to the circumstance that our department has diabetology section besides the nephrology. However, a few investigtators already reported that diabetes was a principal cause of secondary nephrotic syndrome in the elderly (Earley and Forland 1980) . Previous studies in Japan also indicated high frequency of diabetic nephropathy in the nephrotic syndrome in elderly adults (Ishimoto et al. 1981 ). Thus our result does not seem to be exceptional. Moreover, we do not always perform renal biopsy in patients overtly supposed to have diabetic nephropathy, i.e., the patients having long history of diabetes, diabetic retinopathy, and poor control of blood sugar. Such non-biopsied diabetic patients were not included in this study. Therefore, we consider that actual percentage of diabetic nephropathy was higher than the result of this report.
As for the outcomes of the nephrotic syndrome in the elderly (Table 3),   TABLE 3 . Outcome of the followed up for at nephrotic syndrome in the elderly least 2 years after the biopsy) patients (41 cases diabetic nephropathy and renal amyloidosis had unfavorable prognosis ; none of which were remitted from the nephrotic state. On the other hand, minimal change responded to steroid treatment so good and had a favorable prognosis as in the younger age group. Although minimal change was observed in only 8.0% of the cases, its favorable outcome was noticeable among the nephrotic syndrome in the elderly. The prognosis of senile nephrotic syndrome as a whole seems to be worsened by decreased frequency of minimal change nephrotic syndrome and relatively increased frequency of secondary forms -diabetic nephropathy and amyloidosis. Although aging is an important risk factor in the progression of senile diseases, the prognosis of nephrotic syndrome may be rather dependent upon the histological spectra of the renal biopsy. Therefore, even in the elderly, renal biopsy is quite useful in order to diagnose the histologic classification and to decide the treatment.
By the way, MGN has apparently better prognosis in this study than in previous reports (Moorthy and Zimmerman 1980 ; Zech et al. 1982) . CR or ICR-I was obtained in 70% of our cases with MGN (Table 3) . MGN is generally assumed to be an indolent renal disease with a poor prognosis, resulting in renal failure in 25 to 44% and complete remission in only 20 to 25% (Franklin et al. 1973; Pierides et al. 1977) . However, recent studies have suggested that the disease might follow a more benign clinical course (Noel et al. 1979; Honkanen 1986 ). Especially in Japan its prognosis is much favorable (Kida et al. 1986 ), as good as reported in this paper. It is uncertain why the discrepancy happens in the outcome of MGN and why the favorable outcome is obtained in Japan.
Although there are various controversies about the effects of steroids to MGN (Cameron 1982) , the patients with MGN treated with steroids or immunosuppressants appeared to have good prognosis in our clinic. Of course, steroids must be medicated cautiously in the elderly because they have miscellaneous side effects particularly in this age group. In conclusion, it should be noted that MGN, diabetic nephropathy and renal amyloidosis were of more frequent histologic types among the nephrotic syndrome in the elderly in comparison with younger age group. This result is almost identical with previous reports. However, the incidence of diabetic nephropathy in the present study was significantly higher than in similar studies in the Western world. And MGN had apparently better prognosis than in the literature in the West. Further studies are required to elucidate that these clinical characters are peculiar in Japan, or universal in other countries as well.
